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(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent a power-saving 
mode from being shifted in the process of application 
and to simplify an activity detecting circuit by enabling 
the counting of a timeout of a mode shift for power 
saving when an idle function is issued and disabling the 
counting of the timeout when an activity is detected. 
SOLUTION: If a power-saving mode shift timer 3 enters 
a timeout state without detecting any activity by an 
activity detection part 1 , a power-saving mode control 
part 2 changes a CPU 4 to LOW SPEED. If the activity 
detection part 1 detects an activity halfway, the activity 
detection part 1 sends an indication to the power-saving 
mode control part 2 to put the CPU 4 back to HIGH 
SPEED. At the same time, the count of the power-saving 

mode shift timer 3 is reset and a timer enable register 5 is reset to performs a disabling 
process so that the power-saving mode shift timer 3 counts. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2. **** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s) ] 

[Claim 1] The power-saving mode controller of the microprocessor characterized by 
establishing the means which enables the count of the time-out of mode transition 
for power saving when an idle function is published by the time-out from an APM 
driver in the microprocessor which performs mode transition for power saving, and 
the means which disables the count of said time-out when activity is detected. 
[Claim 2] The means which disables the count of said time-out is the power-saving 
mode controller of the microprocessor according to claim 1 characterized by 
disabling the count of said time-out as activity generating when CPU performs a LCD 
display and HD is accessed in the environment where BIOS receives CPU idle function 
issue of the APM driver currently supported by WINDOWS as an OS, and when keyboard 
entry occurs. 

[Claim 3] The means which disables the count of said time-out is the power-saving 
mode controller of the microprocessor according to claim 1 characterized by 
disabling the count of said time-out as activity generating in the environment 
which installs BIOS, an APM driver, and MSDOS when an interrupt output is detected 
from IRQC after CPU idle function issue of said APM. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to amelioration of a 
power saving function APM (ADVANCED POWER MANAGEMENT) about the electronic 
equipment of a pocket mold. 
[0002] 

[Description of the Prior Art] In the electronic equipment of the conventional 
pocket mold, in order to lengthen a time, power-saving of a dc-battery is attained. 
APM (ADVANCED POWER MANAGEMENT) is supported as a power saving function for pocket 
mold computers by WINDOWS new OS type. In order to lower the consumed electric 
current of a microprocessor to it, some modes for power saving are formed, and 
power saving is planned when serial mode changes by the busy condition. 
[0003] When it interrupts and there are not a display, a file access, etc. (it is 
hereafter called activity), by the time-out, automatically, like "HIGH SPEED-LOW 
SPEED-DOZE-SLEEP", a microprocessor performs mode transition and, specifically, is 
attaining power-saving. 
[0004] 

[Problem(s) to be Solved by the Invention] However, in the above-mentioned 
conventional example, if a time-out performs mode transition of APM automatically 
when there is no activity, even when CPU is performing the numerical calculation 
which requires time amount (there is no activity in the meantime), mode transition 
will be carried out and it will shift to SLEEP mode. Thus, even when I do not want 
an operator to perform mode transition, there is a problem of carrying out mode 
transition. 

[0005] Then, the purpose of this invention is to offer the power-saving mode 
controller of the microprocessor which can also simplify an activity detector, as 
mode transition of power saving does not take place during processing of 
application. 
[0006] 

[Means for Solving the Problem] The power-saving mode controller of the 
microprocessor characterized by to establish the means which enables the count of 
the time-out of mode transition for power saving when an idle function is published 
by the time-out from an APM driver like in the microprocessor according to claim 1 
which performs mode transition for power saving, and the means which disables the 
count of said time-out when activity is detected has the configuration which 
realizes the purpose of invention concerning this application. 
[0007] When according to this configuration the count of the time-out of power- 
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saving mode transition is enabled, APM is performed and activity occurs on the way 
with the means which enables a count at the time of idle function issue, the means 
which disables a count can stop the count of a time-out, and it can move to an 
application process. 

[0008] The concrete configuration which realizes the purpose of invention 
concerning this application The means according to claim 2 which disables the count 
of said time-out like In the environment where BIOS receives CPU idle function 
issue of the APM driver currently supported by WINDOWS as an OS When CPU performs a 
LCD display, When HD is accessed, and when keyboard entry occurs, it is in the 
power-saving mode controller of the microprocessor according to claim 1 
characterized by disabling the count of said time-out as activity generating. 
[0009] If the activity by a LCD display, HD access, and keyboard entry occurs even 
when the count of the time-out by the mode transition for power saving is started 
in the environment of new WINDOWS where APM is supported according to this 
configuration, the count of a time-out will be reset, and it is HIGH. It can return 
to SPEED mode and can shift to an application process. 

[0010] In the environment which installs BIOS, an APM driver, and MSD0S, a means to 
by_which other concrete configurations which realize the purpose of invention 
concerning this application disable the count of said time-out is in the power- 
saving mode controller of the microprocessor according to claim 1 characterized by 
disabling the count of said time-out as activity generating, when an interrupt 
output is detected from IRQC after CPU idle function issue of said APM. 
[0011] When according to this configuration the count of the time-out by the mode 
transition for power saving is started and the activity by the keyboard entry of 
IRQC (interrupt controller) is detected in the MSD0S environment, the count of a 
time-out can be reset, transition mode can be stopped, and it can shift to an 
application process. 
[0012] 

[Embodiment of the Invention] 

(Gestalt of the 1st operation) The gestalt of operation of the 1st of this 
invention is explained with reference to drawing below. DrawinR 1 is the block 
diagram of the power-saving mode controller of the microprocessor concerning the 
gestalt of operation of the 1st of this invention. 

[0013] In drawing 1 , 1 is the activity detecting element which detects activity, 
and it is the timer enabling register which controls whether the power-saving mode 
control section by which 2 controls transition "HIGH SPEED-LOW SPEED-DOZE-SLEEP" in 
each mode of power saving, the power-saving mode transition timer by which 3 counts 
the time-out time amount of mode transition of power saving, CPU which 4 performs a 
program and controls each part, and 5 enable the count of a power-saving mode 
transition timer, or it disables. 

[0014] It is APM which is the program BIOS for [ various ] hard control (BASIC I/O 
SYSTEM) which stores in KB KBC by which HDC by which VGAC (VGA controller) by which 
6 controls the display of LCD7, and 7 control LCD of a liquid crystal display, and 
8 controls HD (hard disk), and 9 control HD, and 10 controls KB (keyboard), and 11, 
and stores 12 in memory, and stores 13 in memory. It is WINDOWS of OS containing 
DRIVER. 

[0015] Actuation is explained below. The timer enabling register 5 is reset at the 
time of initialization. Therefore, since the power-saving mode transition timer 3 
is disabled and the timer of mode transition is not counted, mode transition does 
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not take place but CPU4 is still "HIGH SPEED." 

[0016] After processing of each application is completed, WINDOWS is CPU of the 
function of APM after 1 / 2-second progress because of power saving. Idle is 
published. BIOS sets the timer enabling register 5 at the same time it will apply 
HALT to CPU, if this is received. If this is set, the power-saving mode transition 
timer 3 will start a count. 

[0017] If the power-saving mode transition timer 3 carries out a time-out while 
activity has not been detected after that by it by the activity detecting element 
1, the power-saving mode control section 2 will drop CPU4 on "LOW SPEED" of a next 
step story. If the count-out of the time-out time amount in each mode is carried 
out and it goes also after that, without detecting activity, it will change to 
"DOZE" mode and "SLEEP" mode similarly. 

[0018] When activity is detected by the activity detecting element 1 on the way, 
the activity detecting element 1 takes disabling processing so that the count of 
the power-saving mode transition timer 3 may be reset, the timer enabling register 
5 may be reset and the power-saving mode transition timer 3 may not count, at the 
same time it directs it to the power-saving mode control section 2 and it returns 
CPU4 to "HIGH SPEED. " 

[0019] The conditions which activity generates in the gestalt of this operation are 
the case where CPU4 displays LCD7, the case where HD9 is accessed, and the case 
where there is an input of a keyboard 11. 

[0020] If constituted as mentioned above, since the timer of the mode transition 
for power saving will be started after termination of application, carrying out 
mode transition is lost during processing of application. 

[0021] Such un-arranging [ of carrying out mode transition during processing of 
application according to the gestalt of the 1st operation ] is lost, if activity 
occurs even if it is [ mode ] under transition, it will reset immediately, and it 
is HIGH. Since it constituted so that it could shift to the application process of 
SPEED, power-saving mode can also be operated without a throughput's falling and 
causing trouble to the throughput of a processor, and it can be made efficiently 
compatible. 

[0022] (Gestalt of the 2nd operation) The gestalt of operation of the 2nd of this 
invention is explained below with reference to drawing. Drawing 1 is the block 
diagram of the power-saving mode controller of the microprocessor concerning the 
gestalt of operation of the 2nd of this invention. 

[0023] It is the example of a configuration of loading the APM driver 14 as BI0S12, 
the APM driver 14, and MSD0S15 to the gestalt of the 2nd operation having been 
WIND0WS13 to which the contents which are shown in drawing 2 , and whose gestalt of 
the 1st operation is memory supported BI0S12 and APM. Moreover, ****** of activity 
is taken only as the output from IRQC16 (interrupt controller). Although various 
kinds of device controllers (a serial controller, a printer controller, KBC, etc. ) 
which are using interruption are connected to the point of IRQC16, it is omitting 
by a diagram. The same sign is given to the same configuration as other drawing 1 , 
and the explanation overlapped on a configuration is omitted. 

[0024] In the case of the gestalt of this 2nd operation, only interruption should 
be detected. Because, it is CPU by APM to need detection of activity. It is, only 
after an Idle function is published, and since CPU is HALT(ed) at this time, 
rewriting, a file access, etc. of a display are because there is no limping gait 
crack. 
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[0025] In addition, processing in which reset the power-saving mode transition 
timer 3 and the timer enabling register 5, return CPU4 to "HIGH SPEED", and it 
shifts to processing of application also with the gestalt of the 2nd operation when 
the activity detecting element 1 detects an interrupt output from IRQC16 during 
mode transition processing of power saving is performed. The mode transition 
processing about other APM is the same as the gestalt of the 1st operation. 
[0026] Since only detection of IRQC is required as compared with the gestalt of the 
1st operation while operating APM according to the gestalt of the 2nd operation, 
without [ such ] reducing the throughput of a microprocessor, the activity detector 
1 can be simplified. 

[0027] (Correspondence of the gestalt of a claim and operation) The means which 
enables the count of a time-out sets the timer enabling register 5, after the idle 
function of APM publishing, it starts the count of the power-saving mode transition 
timer 3, and corresponds to count processing of a time-out including control of 
BIOS which applies HALT to CPU. 

[0028] The means which disables the count of a time-out corresponds to the return 
processing of CPU4 and the reset processing of a count by the activity detecting 
element 1 and the power-saving mode control section 2. 

[0029] The APM control in the new WINDOWS environment which clicks on the icon of a 
screen window and carries out drag actuation as a gestalt of the 1st operation so 
far, (Gestalt of other operations) Although it divided into the APM control at the 
time of loading an APM driver in the MSD0S environment as a gestalt of the 2nd 
operation and being explained This not only not necessarily means the case of two 
separate equipments, but is the personal computer which carried new WINDOWS. When 
starting direct MSDOS without starting WINDOWS, and processing MSDOS application, 
about the case where APM does not function if it remains as it is, it can be 
regarded as the configuration applicable to the gestalt of the 2nd operation. 
[0030] 

[Effect of the Invention] The means which enables the count of the time-out of mode 
transition for power saving according to this invention when an idle function is 
published from an APM driver as explained above, In the WINDOWS environment where 
APM is supported, by a LCD display, HD access, and keyboard entry Since the means 
which disables the count of a time-out was established when activity was detected 
from the output of IRQC in the MSDOS environment An activity detector can also be 
simplified while mode transition of power saving ceases to take place during an 
application process. 

[Translation done. ] 
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DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram of the power-saving mode controller of the 
microprocessor concerning the gestalt of operation of the 1st of this invention. 
[Drawing 2] It is the block diagram of the power-saving mode controller of the 
microprocessor concerning the gestalt of operation of the 2nd of this invention. 
[Description of Notations] 

1 Activity Detecting Element 

2 Power-Saving Mode Control Section 

3 Power-Saving Mode Transition Timer 

4 CPU 

5 Timer Enabling Register 

6 VGAC 

7 LCD 

8 HDC 

9 HD 

10 KBC 

11 KB 

12 BIOS 

13 WINDOWS 

14 APM DRIVER 

15 MSDOS 

16 IRQC 
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tih<r>x\ 77V'?-i<>3y<7)&mwz : £-vm&Lx 

[002l3Cl^ e }:3^. ^1 0)9ffi.0jm££tiJti* 

->tz^m^m<^ t ). : £-m&*x'$>r>xi>79T 

<< h'-f * 5 ^"TiX{f W.hlZ y -b -y F LT . HIGH 
SPEED C07T y ^r-^ a yjdiatiWiT* S J: 3 c 
30 flKSLfcOT. X^-r-y F#fflsTLT7 I D-fe.y1?--<7) 

[00223 ( m 2 ommmm ) <rc*»«o» 2 o 

H5t^JB«(c-?v^TH*«SLTK!Bt6. II 1 «2*% 

m<7)^2<Dmm<Dmmi l zm'?-( ?Drot7t-(ot 

[00233 02 C*t»2 ^)j|tt«)«IIWi. m 1 OH 

SSOje.^^^y^rt^B I OS 1 2k APMSr-t^ 
-hLftWI NDOWS 1 3T'£>o£<7H;:#U BIO 
40 S 1 2kAPMF9'f A'-l 4kMSDOS 1 5k L 
T. APMK?^A-14ttD-Hr6*JROffrC* 
5. 7^r-f t'r-f<0^H{2. IRQC 16 
(SiJiinyFn-^) frbn&jjtHitLX^h. IR 
QC 1 6^5fet{ifJOa^$:ffifflLTO|.«-acOT^M 
xavFo-5 (i/'JTWyhD-?, ryy^ny 

kbc^) aqjHB$*i6a«effctt«fl&i,T^ 

*. -f-<7Xfi2<OElkH-Mc{2(31-^$:#Lr. fll 

[00243 znm2<Dmfe<mm<n>i§r£im , )&?i-td 

50 ttSr&aj^UfJ:^. ^t£h\f79y-4 b'f-rOSiai 
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fc^fc-f&OJiAPMfciSCPU Idle7y>- 

9^3 ytfffif ZtitiWzVZ'fr *) . cio^c p utiH 

ALTLT^S^T^OSI'J&t^r^l^-fcX 

[0025] ^2£OHSSc7)}BffiTi>. 
- FMHGa* fc 7? r >f t'f 4 ^aiss 1AHRQC1 

4 1-3 b94 1-4 *-7iVWJX9 5*V±<y V 
L, C PU4 £ r HIGH SPEED j KML77*D 

fmoA pmkbw-**- HM^aaii^ i ommoBB 

[00 26] dOl^Sr. »2^JWt«J»«(Cj:*iHr, 
? O/Ot -y1T-«jraifi**fiT*-«ff K A PM 
*«H6Stf*i:#fc. HSl^Wt^BBtltKLT I R 

QC<r>mtH^X'mtscr>X\ T9t 4 t'-f-flMBIIIBl 

[0027] (l9^klOt(^BB«««) ^^A7»> 

F^7rv?i''3yj&*&frf£fc:. ^-^/pu 20 

•^Ffc^-hS*. CPUCHALTJWSBI 
h. 

[00 28] 94 A7^bO*'»'h^f-cfe-7 r ;W: 

[0029] ( mnm&vBB ) zztTumi <omm 
commtix.mm i y4y\ ; 'ycr,r4ay^9 , j-y'!>. 30 

F5 7/HfW*frUWI ND0WS8*tefc{t4A 

PMnyhn-yPt, 82<Z)|ISSc9J$KfcL'C. MSD 
O SgtifKfclrVC A P M F y 4 a*-£o- F L£*§£<?) 
A P M a y h o-;P t fcWtTttIB Lfc Zhii&f 

1 1 2 oojm« commwiSrSimmi wci** < . 

8iU*WI NDOWS*JS*8L7tA'V3>^T» WIN 
DOWSfcj^LfcVvcfcJgMSDOSfcjBWLTMS 

Dos7ry^-5/ayo«yitffd*&t:. 
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TliAPMtfaiBWrnJ: 3**-.*fc:ovvai. 112 
[0030] 

APMVy4rt-tpt>T4 HWr^ya^frS 
*lfcB«c«H]ffltf«--F»*tf>*4 A7»7 YO)D*?> 
h£4*-7'MZ?&^&b. APMiW-FSivC 
W&WI NDOWSS«T(iLCD^ % HD7?-fe 
X, ^-jK-HAWcJO. MSDOSHWCttlRQ 
COUJ^iO. 7?T4tT4£fcaiU:B#C:MA7 

AOTHW-* 

[EffiOfSm^rlttaj] 

[01 3 1 ^SWtW»JBfc:*4 "7 4 ?oro 

hi. 

[02] *^Bfltf0^2C0HJfec7)}eHIt^^»-7>f ?D7o 

1 7^r^b'r-f^ttia5 

2 Wjt-FMfflffl 

3 «HJ*-Fa#*4v- 

4 CPU 

5 941—' \^-flVWX9 

6 VGAC 

7 LCD 

8 HDC 

9 HD 

1 0 KBC 
1 1 KB 

12 BIOS 

13 WINDOWS 

14 APM DRIVER 

15 MSDOS 

16 IRQC 
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VGAC 



LCD 



H DC 



HD 



.10 



KBC 



KB 



CPU 



B I OS 



Wl NDOWS 



[02] 



I RQC 



r f f r 



CPU 





B 1 OS 


APM 


MSDOS 




DRIVER 
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